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AnAnalysisonChangesinEconomicsofSmartHouseUsingPhotovoltaicCellandElectricityStorageSystem
5.Analysesontheeconomicsofsmarthouseunderprospectedcostconditions
Figure5showschangesinthepaybackyearsofinvestmentcoststoinstallsmarthousefilnctionssuchas
Photovoltaiccell(PV),electricitystoragesystem(ESS)andHEMSundervariousdifferentconditions,that
is,(l)thereductionofinvestmentcostsbytechnologydevelopments,(2)thedifferentpatternofelectricity
chargebytimezoneand(3)thedifferentsettingofFIT(Feed-intariff)receivingpriceofPVelectricity.
PVandelectricitystoragesystemhavealargeweightinnecessarytotalcostsofsmarthouse,asshownin
theupperpartofFig.5.Especiallyspeaking,theshareofelectricitystoragesystemisincreasingshamly
ifitscapacityisexpanded.TheshareofHEMStototalinvestmentcostsisquitesmall,andthus,the
introductionofHEMSdoesnothavelargeinHuencestotheeconomicsofsmarthouse.
Thedirectreductionofinvestmentcostsbytechnologydevelopmentsorbygovernmentalsubsidies
drasticallyin伽encestotheeconomicsofsmarthouse,asshowninthecomparisonbetweenthebasecaseof
investmentcostsandthe50%cutcaseofinvestmentcostinFig.5.Inthebasecaseofinvestmentcosts,the
paybackyearreachestomorethan20yearsifthecapacityofelectricitystoragesystemisincreased,butin
the50%cutcaseofinvestmentcosts,almostallvaluesofthepaybackyeararewithinlOyears.
Differentfromthedirectreductionofinvestmentcost,thechangesinelectricitychargepatternbytime
zone(thethirdpartofFig.5)orthechangesinFITreceivingpriceofPVelectricity(thelowerpartofFig.5)
doesnotiniluencetotheeconomicsofsmarthousesolargely・Wecaneasilyfindtheseresultsbycomparing
withtheBasecase(thesecondpartofFig.5).Theeconomicsofsmarthouseismadeworsebythelowering
ofFITreceivingofPVelectricity.ThisresultmeansthattheFITsystemwouldbeoneofobstaclesfbrthe
introductionandexpansionofsmarthouse.
Asitwasfbundthatthedirectreductionoftotalinvestmentcostswouldbeacrucialfactortoimprovethe
economicsofsmarthouse,detailedanalysesontheeconomicsofsmarthousewasmadeundervariouscost
conditions.Figure6showstheestimatedresultsonchangesineconomicsofsmarthouseundervariouscost
conditionsofphotovoltaiccellandelectricitystoragesystem.
Theincreaseonthecapacityofelectricitystoragesystemisquiteimportanttoreducepurchasedelectricity
byusingphotovoltaiccelleffectivelyinahouse.Basedontheseresultsinthisstudy,thepurchased
electricitycouldbelargelyreducedifthesizeofelectricitystoragesystembecomeslarger.
However,underthepresentcostconditionssuchasthephotovoltaicsystemcost400,000Yen/kWandthe
electricitystoragecost200,000Yen/kWh,theeconomicsofsmarthousebecomeworserapidly,judging廿om
thepaybackyears・Itisconsideredthatthein61trationofsmarthouseswouldbequitedifficultinthepresent
stage,becausethecostburdenofintroducingsmartappliances,especiallytheelectricitysystemistoolarge.
Ifthecostofphotovoltaicsystemdecreasedtolessthan200,000Yen/kWhandthecostofelectricity
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AnAnalysisonChangesinEconomicsofSmartHouseUsingPhotovoltaicCellandElectricityStorageSystem
storagesystemalsodecreasedtolessthanlOO,000Yen/kWh,theeconomicsofsmarthousewillbeimproved
drastically,asshowninFig.6.
6．ConcludingRemarks
Wewouldliketomakethefbllowingconcludingremarksfinallythroughtheanalyzedresultsdonebythe
precedingsmdy[1]andthissmdy.
First,theexpansionofsmarthousefilnctionstoexistinghouseswouldbequitedifficultunderpresent
conditions,becausethepaybackyearoftotalinvestmentcostismorethanlOyears.
Second,thoughtheintroductionofthephotovoltaiccell(PV)becomesmorereasonableowingtothefeed-
in-tariff(FIT)system,thecostupbytheelectricitystoragesystem(ESS)disturbstheexpansionofsmart
houseduetotheloweringeconomics.
Third,consideringthepaybackyear,thecostofthephotovoltaiccell(PV)shouldbeloweredatleastto
200,000Yen/kWandthecostoftheelectricitystoragesystem(ESS)shouldbeloweredatleasttolOO,000
Yen/kWh.
Forth,differentfiomdirectreductionofinvestmentcost,changesinthepatternofelectricitychargeandthe
receivingpriceinthefeed-in-tariff(FIT)systemdonotinfiuencesolargely.
Fifih,theroleofthephotovoltaiccell(PV)istofillfillelectricityinthehouseasmuchaspossible.The
feed-in-tariff(FIT)pricetoreceivePVelectricityshouldbeloweredtoatleasttheresidentialelectricityrate
earlier.
Sixth,theelectricitystoragesystem(ESS)hasthelargestproblemofeconomicsinsmarthousefilnctions.
Thus,thecostreductionoftheelectricitystoragesystem(ESS)wouldbeimportantparticularly廿omthe
viewpointoftechnologydevelopments.
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